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(1) Early Use3 

pbysfologic&r s a l t  s o l u t i o n ,  iatra&uoerd by  - L a t t a  iE 1831, 

p r s c t i c a l l y  r e p l ~ c e d  b lood  i n  tfre t reatment  of atcute Itzneaie, 





*a- 















on atanding; were f i l t e r a b l e ;  EKC: g;ava t w o  t ypes  bP fever, 

one Izamediatc., and t r a n s i t i v e ,  t h e  o t h m  6eleJl;yed but con- 

t inuous ;  probebly were of D a o t e r i a l  o r i q i n  but w m c  not  

a c t u a l l y  bac te r i a  (185) 

b a c t e r i a  which ware mora p r e v a l e n t  in o a r t a i n  $ ~ ~ ~ ~ ~ $  than 

i ron  e f f e c t  as ths w u s e  eaud aeut on t a  show t h a t  9 still 

o u t f i t t e d  with a. groper b a f f l e  could prevent  t h e  carrying 

over  01” t ~ i e ~ g  3ubsteuct;s i n t o  t h e  d i s t i l f a t e  ( 3 8 0 )  

reviewing t h i s  phsae of‘ t h e  work i n  1926, pointed out that 

~~~t~~~ 











i! 2 C Z P C O  
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and efr;Fzotfvse, 
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eight  h o u r s  end was , i u i t e  ;!cn:al I n  twc 8a:;s. 

On k t i P U 8 t  119, 1938, D u r l r :  JordB ora.<.:!ized for t h e  Re- - 
puh1iCb-r. l i m y  UP Yyain,under t!ie rimae o f  t h e  Sarce lone  blood 

~ r e ~ a i w a i o n  Service, t h e  test a y a t e ~  Qf c o l l e c t i o n  aT:d d l s -  

t r i h u t l o n  of blood yet, deviaedd'\ T'la aervice a t  m e  t i r . e  hed 

i x s e d i c t e  ecoea6 t o  2c,900 doncrs e r d  d l a t r i b u t e d  over '-2,000 

l i terd  01' blood b e f o r e  i r r tnco ' s  v i c t o r y .  T z e  h e r n e t i c a l l y  

m e l e d  con te ine rg  were of' ail advarlced des igr .  w d  a m t e  Lned 

, . A:; 'Y. ' 

blood f r o n ~  a pool  oi sirrillar t y p e a  under a ;JreSm.re of two 

atmosphcrea. He u ~ s d  p. c?trete-glucoae r i x t u r e  (1 i ) C F  oent  

gluco86,  4 per c e n t  sodiun. c i t r a t e ) .  Tttc blood reedy f o r  u8e 

was delivered to t k e  I'ro:.t in r e f r1 , e re t ed  trLic:/.s or t r a i n  

onre.  

I n  America durin?; tr?c yenrs  1925 t o  1935, w??ile r .my 

individuals undoubtedly took blood f'sc;.; donors elid saved it 

until aomet ime  l a t e r  berore  EzivinC: t h e  trarlsi'us\ion, EO 
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ohanges were observed bsfore any l i terature hod been wmn. 











tndvanaed the objection that s sd ium citrate das%royrcl the 

ghagoeytosls on and after the seventh day. Here again 
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1 2 

Table  1 
Experirnent 1 

Blood Kept Under  O i l  Withouto P rese rva t ive  

3 4 5 6 7 8 

Date Sample Days t d i l l i p p m i s  of' Potassium Per cent age Henolysis 
. Observed Value Sua of Increments of Cell R ( Observed) 

P e r  l G 0  Cc. Per 100 C c .  From 100 Cc. Diffused Out 
of Serum* of Blood of C e l l s  

3627430 1 1 40.C 8.7 1B.C 4.5 0 

3/ 29/ 38 2 2 68.6 

3/ 2 9 i  38 3 3 83-0 

3/ 301 38 4 4 100.8 

31 31/38 5 5 133.2. 

4/ 9/38 6 14 200.0 

4/15/38 7 20 206.4 

21.1 39.2 

2 7 - 2  51.c 

35.1 64.7 

48.6 69.7 

76.1 140.5 

78.6 145.2 

11.c 

14.2 

18.3 

2 5 * 3  

0 

0 

0 

0 

39.6 +++* 
40.9 $++i 

4 j  29/ 38 e, 34 225.0 86.0 158.0 44.8 ++++ 

*yaIues uncorrected for sample removed. 



FIGURE 1 

Potassium 

0 24 48 72 96 I20 I32 144 
Hours 

Data froa experiment 1, t a b l e  1 

Hepcrinized blood kept  i n  c e n t r i f u g e  tube.  The 
o t h e r  bloods were s t o r e d  i n  Erlenmeyer flasks. 
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Table 2 (Experiments 3, 4 ,  5 ,  6, end BB) 

B l o o d  Preserved w i t h  Gifferer:t Preservatives 

5/25/30 
5j Zejj 38 
5/27/38 
5/ 28/38 

61 3/30 

ti/ 7/38 

$/E3/  38 

SJ29i38 
5/30/38 

6f 5/98 

6/ 8/38 

39.1 
32.2 
42.3 

I- -- 

43,s 
73.7 
163.6 
Il5.0 
142.0 
155.0 
187 . 0 
194.0 
193.0 -- 
211 0 

29.6 
60.8 
86.0 
105.0 
l . 1 3 S U  
138.6 
163.0 

168.0 
183.0 

-+. 

42.0 
73.0 
97.4 
117 . 0 
142.0 
1693.0 
L 7 5 S O  
172.0 

-- 

0"" 
0 
0 
0 8  



FIGURE 2 

EFFECT OF INTERFACE AREA ON POTASSIUM DIFFUSION 

MGS. 
% 

120 

100 

60 

60 

40 

20 

3 DAYS 0 1 2 

Data from expe r inen t s  4 and 5, t a b l e  2 

FIGURE 3 

EFFECT OF TRAUMA ON POTASSIUM DIFFUSION 

MGS. 
% 

120 

100 

80 

60 

40 

20 

0 1 2 3 4 5 DAYS 

Data from experiments 6 ana 6B, t eb le  2 
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TEible 3 
Experiment 7 

Bloud Preserved in 2.5 per Cent Solu t ion  of Sodium Citrate 

Date Days Uilligrflns of Potaaafu~n Psreantage HmoPyaris Cul tu re  
Observed Yshe Stmi of fncr tmsnts  o r  ce l l  K (Observed) (Blood Agar) 
Per 100 Cc. P m  100 CC. From 100 Cc. Diffused Out 

P W  Blood Cells 

8/18/38 3. 20.0 3.5 7.2 1.9 0 -- 
e/rs/3€3 2 27.3 7.3 3.8.1 3.9 0 0 
e/ 20/38 s (93.1 18.1 32.2 9.7 0 0 
a/z2/ss 4 56.2 26.4 58.2 14.0 0 0 
s/zz/=ss 5 67.3 33.1 74.5 17.7 0 -m 

8/83/38 6 $8. 3 93.7 74.2 38.1 0 -- 
a/ee/w 7 78.2 34.8 76.8 18.7 0 
a/zs/w 8 78.0 39.1 85.9 21,a 0 0 
#3/2%/38 9 81.7 41.3, 90.5 2Z.U 0 -.e 

8/27/38 10 94*5 457 .8 103. z 25*6 
~ / ~ ~ ~ ~ 8  12 111 0 56.2 3.23.7 30,l 
8/91/3€3 14 lE1.O 61.1 134.2 32*8 trace 0 
o/ 2/38 1% 236*4 98.5 1su.o 36*? d e f i n i t e  -_ 
8J 4/38 18 152.8 75.8 165.0 40s6 + _- 
e/ 6/38 20 165.0 81.4 177.0 43.6 f 4  0 
01 8/38 22 171.0 84.0 182.5 45.6 +++ -- 

84 180*0 87.7 192.0 $7.0 f++ -.- 

26 1pi.0 92.0 200. I 49.3 ++ff 0 
@/lo/ 
spz2/3€3 
9p14/38 28 h82.U 880 6 192.8 67.5 ++++ -- 
9/16/38 SI 188,O 90.8 198.2 48.7 +f+f 

*- 
I 
P 
P 
Cn 

II- 3, 
I B -I) 



FIGURE 4 

~ 

Presecvative : 70 cc. of 2.5 % sodium citrate for 

Data from experineat 7,  t a b l e  3 

T h i s  c h a r t  shows t h e  a c t u a l  moun t  of  plasma 
potassium i n  100 cc. of blood and the  amount 
given off' by 100 cc. of cells. 



-117- 



Date Day 8 

1 
2 
3 
4 
5 
0 
7 
8 
9 
10 
14 
16 
18 
20 
22 
24 
86 
28 
30 

Y z b l e  4 
Exper iment  8 

Blood Preserved in 3 per Cent Solution of Sodium Citrate 

M i l l I ~ P a r a S  of Poteesiuizi Percentage Hemolysis C u l t u r e  
bbserved Value surs Gf Increaenta  of C e l l  K (Observed) (Blood Agar) 

Per 100 Cc. 100 Cc. Pram 100 Cc. Diffused O u t  
Plagggi Bloc34 Csa;fs 

18.7 2. 2 4-8 1.8 0 a- 

32.8 11.1 24.5 6.0 0 8 
42.1 16.9 37.1 Y*L 0 0 
54,6 24.3 53-3 13-0 0 1- 

68,$ 28,U 83. R 15.5 0 .I).- 

69.0 29.3 €34- 3 15.7 0 
78.5 35.0 7 2 * 0  18*& 0 0 
76.2 36.5 80*2 19.6 0 -- I-J 

BOel 38.5 85.5 200 6 o I- 

89.3 42.7 98.3 223.9 0 -- 
111 . 0 53.6 3.17 6 28,7 trace Q 
126.1 60- 4 133.1 38.4 4 e-. 

146.4 69e4 3152.3 37 rn 2 f e-. 

157.0 73,8 162.3 39, Q ++ 0 
167 5 78.1 171.8 41.9 f f i  
17 2, Q 79.5 174-8 42.6 +e+ CI 

179.0 82.3 l.01 . 6 44-2 ++e+ 0 
167 0 85.5 187.8 45*8 **++ -- 
L B L O  89.3 183.5 44.7 ++e+ -- 

_- 
1 
P 

4 

? 
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TLlblc 5 
Exger immit  9 

Blood Preserved in R u s s i a  C i t r e t e  Compound 

8/23/38 
8/22/38 
8/23/38 
81 24/ 38 
8/25/38 
8/26[38 
8/27/38 
8/31/38 
9/ 2/38 
9/ 4/38 
9/ 6/38 

9/12/38 
9/ 14/38 

%/l8/38 

91 8/38 
9/3.0/38 

9/X$/W 

1 
2 
3 
4 
5 
6 
7 
11 
13 
15 
3.Y 
19 
21 
23 
25 
27 
29 

18.5 
24.3 
30.2 
32.9 
35.6 
40.3 
46.1 
62.6 
72.0 
03.9 
95.0 
102.8 
fl1.8 
113.0 
117.0 
122.0 
123.0 

6.0 
14.5 
22.7 
26.3 
29+@ 
25.9 
43.0 
60.9, 
68.7 
83.9 
95.4 
103.4 
111.8 
113.8 
118.4 
120.7 
121.7 

13.5 
3182 
43.2 
55.7 
63.8 
75.5 

it26.7 

175.0 
199 . 0 
215.5 
233.0 
235.5 
242.5 
252.0 
234.0 

90.5 ’ 

14480 

3. z 
7.8 
12.e 
14.1 
16.0 
19.2 
29.1 
3%. 4 
36.8 
45. 0 
51.2 
55.4 
60.0 
60.6 

84.7 
63-22 

620 4 

8 
0 
0 
Q 
0 
0 
0 

trace 
+ 
* 
++ 

++f 
+++ 

+++i 
++++ 
++++ 
+ff+ 
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Calaulations: 



Table  6 

Blood Preserved in Peyton Rous empound 
Experiment 10 



FIGURE 5 

Comparison of increase in dasma Dotassium in 

0 2  

- 2.57 aodium citrate 1 o y - 1  3.: , " ,  , '1 ' , 6 0 c c . I  
per 500 blood 

.-...I Under oil 

Days 

Data f r o n  experiments 1, 7 ,  8 ,  9 ,  10 
and t a b l e s  1, 3, 4, 5, and 6 
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T a b l e  7 

B l o o d  Preserved in Diluted Russian Citrate  Compound 
Experiment 11 

Pate Days B$$,lLl;i&rams uf PotassfuIu P e r e  t a g3;e illigrms C u l t u r e  
bbservsd Value Sun of IncreIzlen%a. of' Cell K Hemglobin f Blood Agar) 
Per 100 Cc- P f n  100 Cc. Frorn 106 Ce. Diffused Out; in Plarorrnts 

Cells Per 100 Cc. Pl.asn;a Blood 

8/23/38 
9/24/ 38 
9 f 2 5 / S S  
9/26/38 
9/27/38 
9/28/58 
9/30,498 

LO/ 4L30 
1Q/ 63/38 

IO/ 2/58 

lo/ 8/38 
10/3,0/38 
l O ~ l Z / % 3  

lO/lS/SS 
ao/zo/m 

10/31/58 
11/ 7 / 3 8  

l O / l 4 / 3 8  
fU/16/38 

10/22/38 
10/24/30 

11/14/38 

11/18/38 

1 
2 
3 
4 
5 
6 
8 
3.0 
12 
14 
3.6 
18 
29 
22 
24 
26 
28 
30 
32 
39 
46 
53 

19.2 
26.3 
27.8 
37.3 
40.1 
41.7 
50.3 
53. 6 
60.9 
67-5 
74.1 
€30.1. 
81-53 
84.0 

100 . 3 
106e5 
107 0 3 
109 . 0 
111 0 
129.0 
328.3 

92.7 

9.7 
20.5 
22.8 
37.0 
41.4 
52.3 
3b.f 
60.9 
71.4 
8007 
%e>, 0 
98-4 

l E ) Q , € 3  
103-8 
115.7 
126-0 
134.3 
133.4 
197.7 
246. 2 
195. 5 
182.3 

21.2 
44.9 
50.0 
81-5 
90.0 
118.7 
129-0 
133.5 
156.5 
177-0 
197-4 
815.8 
221.0 
227 . 5 
253. 7 
276-0 
294. 6 
296.8 
302.0 
307.5 
342-0 
356.0 

5.3 
11.2 
120 5 
20.3 
22.5 
28.7 
30.7 
33.4. 
39.1 
44.33 
49.3 
54. E) 
55.3 
56.9 
63.4 
69.0 
73.6 
76.2 
75.5 
76.9 
85-6 
89.0 

0-7 
193.0 
341 0 
538-0 
692.0 
8P3.U 
1172.0 
17ut3.0 
2242.0 
3157 . 0 

- 
0 

c - 
e - 
0 



FIGURE 6 

BLOOD PRESERVED IN SODIUM CITRATE AND ESCHATIN 
% 
70 

6 0  

5 0  

4 0  

3 0  

2 0  

IO 

0 5 10 15 2 0  2 5  30 3s 40  4 5 DAYS 

Data from experiment 12 ,  t a b l e  8 

Note t h a t  nezr ly  50 p e r  cen t  of' t h e  c e l l  potassium 
had diffused out before  t h e r e  was any evidence of 
hemoly s i  s . 
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Table 8 
Exper imer t  12 

Blood Preserved in Solution of Sodium C i t r a t e  rtnd Adrenal Cortex Extract 

6,6  
11.8 
16.7 
22.5 
29.0 
35.2 
37.2 
43.3 
46.6 
54.3 
62.2 
72.2 
79.1 
86.7 
101.9 
107.0 
112.0 
113,6 
1250 5 
127.2 
135.5 

14.5 
26.0 
96.6 
49.4 
64.8 
77.2 
81.5 
95.0 
10202 
11% . 0 
136,5 
158.4 
1?3*4? 
190.2 
223.3 
236.3 
243.6 
24s 0 5 
271.Q 
279.5 
297.0 --- 

9.6 
6. s 
903. 
L2.4 
19.0 
19,3 
20.4 
23.8 
25,Q 
29.8 
%*E 

43.4 
47.6 
55.8 
39.1 
61.4 
62.3 
67.6 
69,8 
73.3 

3906  

-- 



Table 9 

Blood Preserved in Undiluted Russian CIZtrate Compound 
Experiment 13 

Blood Cells Per  100 cc. 

3. 
2 
3 
4 
5 
8 
7 
8 
10 
12 
14 
18 
18 
28 
22 
24 
26 
28 
32 
39 
46 
59 

pH = 7.45 0.05 88 determined by glass electrode. 



T a b l e  10 

Blood Preserved in Grey' 8 R u f  f'ered Solu t ion  
lxperiment  14 

9/23/38 
9/24/ 38 
9/25/38 
91 26/ 30 
91 27/ 38 
9/28/30 
91m/ 38 
9 i 3 0 j 3 8  

ao/ 2/38 
lo /  4/38 
lo/ 6/38 
lor' 8/38 
10/10/38 
LLo/12/38 
10/14/38 
lO/l6/ 38 
10f20/ 38 
1 O /  24/ 38 
10/31/"38 
1x1 7/38 
11/14/38 

lli 18/38 

I 
2 
3 
4 

6 
7 
8 
10 
12 
14 
16 
18 
20 
22 
24 
28 
32 
39 
46 
53 

6 
W 

27.5 
37.5 
51.2 
63.0 
80.8 
88.7 
05.7 

102.5 
104.0 
123.5 
137.0 
145.0 
154.5 
166.0 
181 * 8 
292.5 
203.0 
221.0 
232.0 
247.0 
228.5 

7.4 
15.0 
24.1 
30.9 
42.1 
46.9 
51.2 
55.6 
56.1 
69.5 
77.2 
81.7 
86.8 
93.1 
101.4 
107 L 0 
112.2 
120.0 
125.0 
f3l.l -- 

16.2 
32.9 
53.0 

92.4 
18299 
112.3 
121.8 
123.0 
152.4 
169.2 
173.1 
190 . 4 
204.1 
222.4 
234. '7 
2443.0 
263.0 
274.0 
2E?8*0 

e47.a 

-- 

pH = 7.50 0.05 88  detemined by glass  electrode. 

4.1 
8.2 

17.0 
23.1 
25.7 
86.1 
30.5 
30.8 
38.1 
42. 3 
44.8 
47.6 
51.0 
55.6 
58.7 
61.5 
65.8 
69.U 
72.0 

130 2 

-- 



'Tsble 11 
Experiments 11-14 

The Di f f e rence  in Rates of 9 e m o l y s i s  

Date D q s  Diluted Russian Sodiuni C i t m t a  U n d i  luted Hu ssi an Grey's Buff 'ered 
Ci t ra te  Comgound and Adrenal Ci t re te  Conpsuna Solution 

Cortex Extractt. 

( samples Xemoglobin M e m  glo b in I1 errloglob i n  Eenoglobia ia Plasma 
eollected in Plauaa fn Ples23a in Pkasroa 
9/22/38) 

G r a m s  Pes  Cent Grazs Per Cent G r s m s  P e r  Cent Grms Per  Cant 

20 0.001 0.005 
22 0.175 1.17 
24 0.344 2.29 
26 0.524 3.49 
28 0.684 4.56 
30 0,812 5.41 
32 1.150 7.67 
34 1.319 8 - 7 9  
36 1.488 9.92 
3t3 2,697 11.31 
46 2.2216 14.91 
53 3.135 2?0.(30 

0.078 0.52 
0.094 0.63 
0.190 1.27 
0.254 1-69 
0.376 2.51 
0,502 3.35 
9 ,726  4.77 
0.902 5.35 
0.888 5.92 
1.223 €3.15 
1.674 11.60 
2,151 14*34 

0.115 0.76 
0.164 1.09 

0.354 2.36 
0.477 3.18 
0.651 4.34 
0,9Bl 6.54 
1.133 7.55 
1.285 8.57 
1.433 3.95 
2,105 14-03 
3.526 28.50 

0,259 la73 

0,025 0.17 
0.078 6.52 
0.13.6 0.77 
0.164 1*03 
0.238 1.59 
0.342 2.28 
0.436 2.91 
0.598 3.99 
0.760 5.07 
1.061 ?,07 
1.463 9.75 
1.673 11-15 



Days 2.5 $I 3 %  
So l a t i  on Sol1 

Tab le  1 2  
Percentage Loss  of P'otessiuni f'ron; C e l l s  

Coffipzrison of Li f fe rer i t  Yrese rvs t ives  

t i o n  Russian Pevton Di lu ted  Sol t i o n  Undilut-  Greg * s 
of  Sodium of  Sodium C i t r a t e  Rous Rusaiar,  of S o d i m  e d  Russian Buffered 
C i t r a t e  C i t r a t e  Coqound Cornpourid C i t r a t e  C i t r h t e  C i t r h t e  Solilt i on  

Compound and Adren- Compound 
a1 Ccr tex  - E x t r a c t  

7 18.7 18.8 23.1 19.0 30.5 20.4 26.2 2e.1 

I 
I-J 

14 32.8 28.7 40.9 37.2 44.3 34.1 3€?. 2 42.3 

21 44.3 40.8 60.0 44.2 56.1 51.7 49.5 53.3 co 

30 48.7 44-7 66.0 53.4 74.2 62.3 58. B 61,2 ? 
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1857 
1804 
1865 
1865 

1071 
le74 
1S7P 
l?R1 
le63 
1805 
le92 
1898 
1E39 
1900 

1870 

Claude I!ernctrd 
G re!. e e BU 
i;u t tclmn 
Podcopaew 
Ealck 
EuntJe 
A c b e r t  ~ r l d  Lehn  
B8hm 
k'eltz X.Q : i t t e r  
Bo cli ef o n t a l n e  

Dot4 el 
S e c r  
t i o t t l i e b  
Herrinc-harc 

9 i C h 6 t  

1904 
1906 
1907 
1903 
1911 
1921 
13Z4  
1926 
19 37 
19% 
19% 

19Z8 
19z9 
1940 

i w a  

3 r t u n  
bouchard 
' Jau t re lc t  
J o s e ~ h  ax?C ?'.el+zer 
E:: tf: i son 
Kre.ser 5x2 T i  sdsll 
5: ti r a:: on 
Trunzkowav,i L:: S Zwermr 
Zwecer &nS. bcudder 
Scudder Z w e m r  
Maren21 
K::tz acd LiEdner  
Scudder, Zwer.:.er, arid N h i p , l e  
Cesschman 
Scudder 

oI' WcSs'cer arid Brtinnan ( 1 9 2 7 )  i a  reocjm.ended. r o r  t!iO l a t e r  

This  p o i s o n i q ,  i a  tot a phe~ior..e:io~ gectlliar tu the 

m l m n l  kingioiz alone. Osterhout  (303)  has der;.onutrnted t h s t  

a l t a r c t i o n s  .la the  oa i cen t r t t . l un  CJI  p o t a a b  In cert:..in j i l e n t  

0011s o r  t h c i r  c - . t u r t l  f l u i d  h u b i t H t  p ro found ly  effect L:UTI~ 

of t h e i r  normal r eac t ions .  

ConcsrnLnt< the  toxicolo, i c  ofx'eots cf' ;:otcssiux t h e r e  

are nung oout rad lc tory  data, o*ix!- is p & r t .  t o  t h e  cnoice  of' 

the  m i m a l .  Thorc  is, k~owCver, l'cLr:y Qrii.Com ai-ree:r.er:t 

t h t i t  s r ~ ~ o 1 1  doses of yot t?ss iur r  incrvLse,  while Ifirgo doses 

ket?iCon and paralyze,  the rormal i ' m c t i i n s  of the I ~ E ~ V O U B ,  
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(KC03 

(ao, 
RPsbbits 1-1.5 (KCI 15-20' xrrfn. 

Caterr 

1.2 4 

4 1.2 U 

*-.I F3 

47-335 min, 

4. JnLra-er te r iEf  I n j e c t i o n  

PaPck 



Year Au th o ri t y 

Table  14 
L e t h a l  Intrevenous Doses of Potassium 

(S ince  Bunge) 

1883 Bochefontaine Dog K C 1  LOO. 00 

1892 Dogie1 Dcr g m e  20.00 

1906 Bauchsrd and Oliver Dog KCl. 39 90 

1910 Joseph end Deg K C 1  58.30 
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Table 15 
Rabbits Given I n j e c t i m s  af Solu t ion  o f  Potassium Chloride 

1 2.01 o s  Wl 

2 2.00 0.3@1 

550 Peritoneurs: 2.1 547 Died on s e v e n t h  
SlOVF,y  



Ts5ie  16 
In fus ion  h t o  Do6 of I s o t o r i c  (1 .16 Gm. p e r  iiundred C u b i c  C e r . t h e t c r s )  

Solution of P o t e s s i u  C h l o r i d e  

Time ElaGsed Ir fu s ioc  ,?lens. toc ri t dgecil’ic P 1 a slti Niole Plas:.,a Source Comeat 
Time in H esci in&; C r n v i t y  Proteins Ljlood Potna-  of 
Minutas Percent  uee of GL. 2er Pvtos- siu; a s  5 l o u d  

o r  c e l l s  Plo3ma 100 cc. siuu Mg. p e r  
as Lg. 1u3 Cc. 
Per 

JOC, c c .  

10:25 -- Before 49.0 1.026% 6.56 24.5 
a.m. anes- 

t h e s i a  

10:35 0 
a.m. 

10.: 44 9 
a.m. 

After 44.6 1.0248 6.09 20.1 
anestiyzsit:; 
infusion 
s t a r t e d  

After ze.. 9 1.0240 5.81 ?4.2 
100 cc. 

22.7 Leg 
vein 

14.0 Leg 
v e i n  

Blood for 
base  l i n e  

h e m  Ly zed ; 
,:iven , “ O . r n L ? .  pr 
Kg. 01’ gonto-  
‘x::rbi t e l  
sodium I 

sli $-It ly 

l-d 

c ?I 

I 

T)>:t.F! o f  
inf i isLon 20 
d m ? s  F? Tin- 
u t e  after 
first  30 c c .  



l-- ,. An * - = - & e  16 (cont inut .6)  
In fus io r ,  ir:o Do5 of Isotonic ( 1 . 1 6  GIL. p e r  Cuncired Cubic Centimeters) 

Soiutioc cf Y o c a s s i w  C h l o r i d e  
(cor i t inuea)  

Time Elapsed I n f u s i o n  I lematocri t  Sijeci Ti c P l t S ; = I G  bhole Plasxa Source Cornzent 
Time i n  Reading; Grevi ty  Proteins Blood Potas- of 

tin. p c r  Fot.88- d u x  cs Elood .. Minutes Percentage  Of 
of Cells Pis% tl 100 c c .  siw f i g .  p e r  

a s  la0 Cc. 
p e r  

11:29 54 
a.m. 

11:39 64 
a.m. 

After 4a.2 
2,oo cc. 

A f t e r  47.4 
275 cc. 

11:41 66 After 3S.6 
a.m. 300 cc.* 

1 . 3227 5.72 36.8 4d.l J u t:- Cyanot ic ,  with  
i rr egul a r 

p i r r t t ions ,  
d:jri:le: a 0 
period when ' 
f l u i d  went in 

ular 
v e i u  p a i r e d  res- 

t o 0  fast 

1.0231 5.52 

1.01921 4.2E 

49.2 62.1 J u g -  Conn: 1 si on, 
u l s r  s topped hreath-  
ve in  icg, sphinotera 

re laxed;  h e a r t  
fibrillating 

67.0 172 .0  J l i t - h t  I I e o r t  s topped;  
a i d e  of blood c l e a r ;  
h e R r t  no hemolysis 

k t  Bea&.h: Potessium i n  ce reb rosy iua l  i ' lu ia  xrcm h c s h i  c i s t e r n ,  51.8 J E ~ .  p e r  hundred cubic cen t ime te r s  

Autopsv: Hear t  d i l e t e d ,  n e  R e r i c a r d i a l  e f ' zus ion ,  S l a a a e r  full; no p e t e c h i a l  hemor rhaps  

--ii in u r i n e ,  74.4 miJ. p e r  hundrca  c u k i c  cc:ltirr,atcrs 

* 25 cc .  e c c i d c n t a l l y  run i n  ra$i-d*% hi'ter cofivulsion. 



T s h l e  17 
Dogs Given Injectisas of Isotonic  f 1-16 Gm. p e r  Eundred Cubic Centimeters) 

Solu t ion  of Potavsiun Chloride 

Dog Weight, Solution POtE3-8- Potas-  T i m ,  Pltasrria f 1 a siaa Comment 
Kg. In j ec t ed  siun; SiUE as %iD- Pott:s- Po%t;as- 

as cc.  Chloride ME. per  u t e s  sfm Be- siuu a t  
Injected Kg. of fore In- Death, 
83 GIB. Body j e c t i o n ,  Bg. par 

l e 1  &h t Mg. per  100 Cc. 
LOO c c .  .I___ 

9.8 100 1.16 62.1 3 112 113.9 99.5 

10.3 120 1.592 73.0 l e  142 22.8 51.5 

8.8 LOO 1.16 61.0 33 18.8 26.0 
sme 
leakage 
i n t o  t i s s u e  15.5 25.6 

12.0 27 5 3.19 139.0 64 22.7 172.0 

51.0 

Pentob&rbitaS aodiurn; f l u i d  

d i e d  af'ter coavtllsiola 
Spinal. fluid 

run in alovrrry b:,- in fus ion;  



FIGURE 7 

BLOOD CHANGES IN DOG 
DURING INTRAVENOUS KCL ADMINISTRAT ION 

50 
I- 
z 
W 

2 
W 
n 45 
W 
I 
3 
-I 

9 40 

-I 
-I 
W 
0 
35 

6.5 w 

r? 

P 
2 
z u 

6.0 
I x 6 0  

5.5 

5 0  

8 
v) 40 
c3 z 
s 
i 
30 

2 0  

I 

0 IO 2 0  30 4 0  5 0  6 4  
to 

MINUTES 

Data from t a b l e  16 

Note gradual  hemoconcentration with rise of plasma 
potassium l e v e l .  Totz l  dose 1.4 grams. T o t a l l y  
hemolyzed human blood contains 200 milligrams of 
potassium; '700 cc. would contain a dose similar t o  
t h a t  which proved lethal in this dog in an hour. 
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Past TTV 

III) c 



Red cell c o u r t  

M'hlte cell cci int  

Dif'ferc::tial btite c e l l  c o u n t  

Plsl;* l e t  C O l l t i t  

Ph 10 bot omy P X  e bo tony 
(590 c c . )  



FIGURE 8 

Each p o i n t  on t h e  c h z r t  r e p r e s e n t s  a d e t e r n i n a t i o n  
done on a d i f f e r e n t  sample each day and r e p r e s e n t s  
t h e  a c t u a l  m o u n t  of potassium i n  t h e  plwmm. of  
100 cc. of blood. 



FIGURE 9 

Ery th rocy te s  v a r i e d  between 4.9 and 6.2, the  mean 
be ing  5.5 m i l l i o n s .  
14.2 and 17.6 grams p e r  cent.  The r ise  i s  due t o  
evapora t ion ;  t h e  f a l l  prrobably due t o  hemoglobin 
removed i n  plasma f o r  potassium determinat ion.  The 
s i z e  of t h e  r ed  blood c e l l s  gradual ly  fell from 7.6 
t o  5.8 microns. 

Hemoglobin va lues  va r i ed  between 



~ I G U R E  i o  

CELLULAR CHANGES IN HEPARINIZED BLOOD 

'rhe t o t a l  whi te  c e l l  count f e l l  50 p e r  cen t  i n  24 
hours. They l o s t  sha-pe and disappeared by t h e  six- 
t e e n t h  day. Range, 7000 t o  675 c e l l s .  The neutro-  
philes showed most m p i d  changes. T h e i r  n u c l e i  soon 
l o s t  shape and disappeared.  Range, 3600 t o  14. 
Lymphocytes and monocytes disappeared xore slowly. 
Basophi l ic  and e o s i n o p h i l i c  granules were w e l l  pre- 
served f o r  t h i r t y  days. Thy were few il?. number. 
Range, 3100 t o  654. 



FIGURE: 11 
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Thrombocytes f e l l  r a p i d l y  to about 40,000 and f o r  
thirty days remained approximately st this F i g u r e .  



h e p h rPn * 

Red csll count  
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%iuick. (This s t a r ;de rd  wr,s c5au:,6d later.) 

T h e  donor ,  W. T. S., was 8 vcluntaer. 

Comparative Vtilues o f  b lood  in f i e p t r i n  and 
i n  Sodium Ci t r t i t e  

Renetoor i t  
P l~s : : . a  s p e c i f i c  ;rruvLty 
P18 s1y.u p r o t e i n 8  
Wilole blood pothe ?iura 
P l a  3 ! r  c1 p o t  B s si vim 
Cell potasolun; 
pH 

1J e p  c- rin O.% p e r  c e n t  
Sodium Citretc 

45.5 42.3 i;er uont  
1.0249 1.023s 

cells 

6.12 5.75 GYI. ger cent 
192.0 183.0 mg. per c e n t  
17.5 17.2 per celit 
377.0 409.0 ne. p e r  cen t  

7.49 



FIGURE 12 

9 
0 

? 
t 

SNOIllIW I swvu9 

Red c e l l  counts ,  cor rec ted  f o r  
tween 5.5 and 4.6, t h e  mean be  

0 0  0 
0 

i I R  0 UJ 0, 

SaNVSnOHI 

d i l u t i o n ,  v s r i e d  be- 
ng 5.1 mi l i o n s .  Here 

t h e r e  is an a c t u a l  l o s s  of 1,000,000 t o  1,500,000 c e l l s  
a t  t h e  end of t h i r t y  days. Helsoglobin ve lues  va r i ed  
between 15.6 ond 16.9 gram p e r  cent.  The gradual r i s e  
i s  a t t r i b u t e d  t o  evayoration. P l a t e l e t s  f e l l  from 
206,500 t o  t?7,800 i n  fo r ty -e igh t  hours ,  then remained 
cons tan t  f o r  &bout  f i f t e e n  days. Af t e r  t h a t  counts  
were d i f f i c u l t .  



FIGURE 13 

CELLULAR CHANGES IN CITRATED BLOOD 
PER 
CM M 
7.0 0 0 

I 

6.00 0 

5.0 0 0 

4,0 0 0 

3.0 0 0 

- 

3.0 0 0 

2.0 00 

1.00 0 GHOST OR SMUDGED 
LEUC OCYTES 

0 5 10 15DAYS 

The t o t a l  white  c e l l  count 9s observed i n  t h e  charliber 
fell 27 p e r  cen t  i n  t h e  F i r s t  f i v e  days. Ca re fu l  
d i f f e r e n t i z t i o n  c)f c e l l s  i n  t h e  chamber and observat ion 
on EL s l i d e  showed t h a t  7 5  per  cent of t h e  t o t a l  had no 
n u c l e i  o r  were so f r a g i l e  t h a t  they broke and l e f t  only 
2 smudge by t h e  t w e l f t h  day. 



FIGURE 14 

CELLULAR CHANGES IN CITRATED BLOOD 

7.000 

6.0 0 0 

5.0 0 0 

4.0 0 0 

3.0 0 0 

2.0 0 0 

ipoo 

- 

3.0 0 0 

2,o 0 0 

1poo 

- 

3,O 0 0 

2.00 0 

l,o 0 0 

0 5 10 15 DAYS 
~- 

The nuclee ted  l eucocy tes ,  presumably t h e  only ones 
capable  of  f u n c t i o n ,  decreased n e a r l y  50 p e r  cent  
i n  t h e  f i r s t  t h r e e  aays.  The polymrphoneucles r  
l eucocy tes  d i a in f shed  50 p e r  cent  i n  24 hour s ,  eccount- 
i n g  a h o s t  com;iletel;p f o r  t h e  drop i n  t o t a l  count. By 
t h e  s i x t h  day iti was d i f f i c u l t  t o  be s u r e  t h a t  any r e -  
Ia i i led.  Eos inoyhi les  were w e l l  preserved.  Lymphocytes 
rermined a h o a t  C C J f i S t b I J t .  Uonocytes were d i f f i c u l t  t o  
di f f'erer; t i a t  e. 
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FIGURE 15 

In f r e s h  blocd shakicg cuuses only  slight i n c r e a s e ,  
i n  o l d e r  b loods  B m r e  rixrked ir icrehse,  in s t i l l  
o l d e r  b l o o d s  such ti l h r g e  percentage o f  potassium 
has a l ready  l e f t  t he  cells t h a t  the incretise i s  
less  merked. 
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d e  tho d 
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The r e o u l t s  sf n i n  table 290 
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Table 23A 
Plusmi  P o t a s s i w  01 C t r d i a c  Slood a t  Death 

"Cats 4 I n t e s t i n a l  obstruction 33.F-86.6 44.5 
Cats 2 I n t e s t i n a l  rist3ia 4086-45.5 43*1 
Cats 4 Hemorrhage 25.0-37 4 46.5 

37.2 Cats - 4 TX%W& 39.6-41.0 

14 Total 42.8, 

- 
1184 
11.0 
11-9 

9.5 - * 

1 
1013 

's 
I 26.0-99.5 53.5 15.2 
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8/29/37 

9/23/37 

l U / 1 4 . /  37 

l l / 2 3 /  37 

2/ 24/ 38 

6/ 5/38 

9/12/38 

62 

9 

28 
F 

8 

25 
F 

45 
F 

527186 E&lultiple f ' s s c t u r s s  and I: B 5 r i d enen t, 
contuaion;; l a c e r c t i o n  cr' 
aorta 

530208 IUioputkic  gas t ro - i a t s s t in&I l  Explora tory  
treraerrhage 

28.5 7.3 

29.5 7.5 

24.0 6.1 

31.9 

94.1 €3.7 

556217 CarciuoEia of colon &5th Zxplarutory 2 6 . 3  6.7 
metastases to l i v e r  



T.^Y16 25 

Plusrna Pot&ssiue of Ctirdietc 3Lood a t  Gieath 
( continued) 

Date In- Age, Ffospital  Diawosi s Opemt ion  P188?G€i 
i t i a l s  Sex. Number Potassium 

9/27/38 

11/ 4/38 

111 7/38 

12/ 13/38 

2/17/39 

2/ 24/ 39 

26 
P 

91 
P 

62 
E' 

73 
fi 

58 
F 

55 

550862 I n t e s t i n a l  obstruction 13. eo at onrg 
corapli cat ing pregnrmcg 

564918 A G U t  8 i; 8u. c s e a t 1  ti 5 Moll@ 

BIG. per 
cent  

28-9 

3R*O 

31.6 

32.0 

26-3. 

27.9 

M. eg. / L  

7.4 

9.7 

8.3. 
u1 

8 
R.3 ' 

4 

6.7 

7.1 
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2 TOGO Chrcinortla c f  stomach 
531879 

13 46 54.7 13.1 

3 J . G .  Tuberculous leptoraeningi t i  s 5 24 60.9 150 5 
37890 

7 R.Ea@* Frac tu re  of s k u l l  
12.647 

P 15 572.0 18.4 

6 14 76.6 18.6 



10 

11 

12 

3.3 

I4 

15 

1% 

17 

18 

19 

20 

ROW. 
433452 

M.T. 
552683 

w.14, 
367436 

S.F. 
250743 

7 

2 1/22 

5 

34 

45 

-- 

48 

12 

56 

1- 

19 

38 

19.8 

19.8 

20.6 

22.3 

24.7 1 
P 
0, 
0 
hl 25.0 1 

25.3 

25.5 

29.1 

30.1 

33.f 



21 

22 

2s 

2s 

25 

26 

27 

c .M 
520112 

d.3.  
54347 4 .  

v, E. 
552258 

R . R .  
294654 

K.S. 
549302 

R.3,  
546147 

R.H. 
545425 

34 118.6 30.3 

Average 







17.2 15.5-21.5 4.4 2.5-5.5 

7.6 6-1-9.7 
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Teroyerrj t a r e  3 @ O  C . 
Dote T i m e  i n  h o u r s  PotRssiuru e3 ~ i l l i ~ r ~ ~ i S  p e r  c e n t  

from phlebotomy i n  p lasza  o f  c i t r a t e d  blood 
Ccnt ro l  h x o n i t j t e d  Di f f e rence  

blood between 
s e c i z e n  s 

-- -- 3/18/39 0 20.9 

11.0 2 19.6 30.6 

4 20.0 29.0 9.0 

6 20.3 31.7 11.4 

3/19/39 0 

15 

21.9 33.2 11.3 

23.0 40.0 17.0 

18 27.2 43.9 16.7 

23 30.9 52.9 21.9 

31 20/39 31 

39 

3/ 21/ 39 71 

40.4 55.7 15.3 

79.9 98.1 1E1.2 

121.0 120.0 1.0 
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532 z 0.093 0.062 



FIGURE 16 

Data from t a b l e  32 

Human blood i n  v i m  c o n t a i n s  l e s s  than. one p a r t  of  
a r z o n i a  i n  32,000,000. \%'hen shed i n  air t h e r e  i s  
a r a p i d  i n c r e a s e  i n  t h e  f i r s t  few minutes ,  then a 
slower r i s e .  
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FIGURE 17 

__ ~~ 

D a t 6  f r o &  t a b l e  3%- T h i s  curve w a s  cons t ruc t ed  f r o m  
figures which viere uncor rec t ea  f o r  t h e  s o d i m  i n  t h e  
p re se rvb t ive .  T h e  true racge  o f  va lues  w a s  from 320.7 
to 250.1 G: i l l i g rms  2er c e n t ,  o r  139.2 t o  10F.6 m i l l i -  
e yuiva l  en t s . 
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FIGURE 18 

Dztc?. froa t a b l e  33. The s ~ d i u  v c L e s  ELS iJresented 
a re  uncorrec ted  f o r  t h e  s c d i u  i l i  the preservative. 
Rar;ge: SodiucL iri c o n t r o l  322.1 t o  276.8 milligrans 
p e r  c e n t ;  in carbon d i o x i d e ,  337.4 t o  312.5 m i l l i . g Y m s  
p e r  cent .  All chartees s r e  less marked i n  cmbon 
d iox ide  thsn i n  air. pR ir, c o n t r o l  7 . 7 6  to 7.69; i n  
carbon aioxiae,  7.48 t o  7.17. 
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Ea' 142 122.4 106.2 113.0 29.7 133.2 l:!O. 7 

K1 ' 5 ::e. f 35.0 co  . 2 54.2 4C.6  2P.A 

._ 
Cat 3 5.3 5 .  5 5.7 5 . ? z k .4  

Ariioos 
-- 

HCO 3' 2.7 16.6 11.9 15.4 12.4 13.7 16.5 

C l t  103 93.2 O? -7 153.5 cy9 . 3 '3 s . 7 107.0 

WO*' ' 2 1.9 6.0 5. 2 0.2 7 .5  3.4 
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BABIES HOSPITAL 
INSTITUTE OF OPHTHALMOLOGY 
NEUROLOGKAL INSTITUTE 
PRESBYTERIAN HOSPITAL 
SLOANE HOSPITAL FOR WOMEN 
VANDERBILT CLINIC 

History and Physical Examination 

UNDERLINE INSTITUTION USING FORM 

Name Date 

Address 

Age 
Group 
Pulse 

History of 

Sex 

Kline 

Syphilis 
Malaria 
Allergy 
Polyomyelitis 
Scarlet Fever 
Measles 

- Septicaemia 
Skin 
Mouth 
Pharynx 
Heart 
Lungs 
Abdomen 

Liver 
Spleen 

Rectum 
Genitalia 
Lymph Nodes 

Serial Number 
Color 

Last Meal 
Temperature R. 

ASSOCIATED WITH 
NEW YORK STATE PSYCHIATRIC INSTITUTE 
COLUM8IA UNIVERSITY COLLEGE OF PHYSICIANS & SURGl 
COLUMBIA UNIVERSITY SCHOOL OF DENTAL & ORAL SURh 

B.P. 

Before 

After 

Evidence of Heart Disease, Hyperthyroidism, Allergy, Tuberculosis, Venereal or other corn' 

municable diseases. Infection of teeth or gums with supperative lesions. Drug addiction. 

................................................................................................... M.D. 

Hospital Rzlease 

I release and forever discharge ............................................................................................................................................ 

and such surgeons and physicians and their successors from all claims and demands whab 
soever which I, my heirs, executors or administrators have or inay have against it or its 
successors by reason of the giving of blood €or transfusion to which I have submitted or 
am about to submit, and any consequences resulting directly or indirectly therefrom. 

IN WITNESS WHEREOF I have hereunto set my hand and seal this .................................... 

(Institution) 

day of ........................................................................... , 19 ............. 

................................................................................................ (Seal) 
In the presence of: 



Donor Recipient 

Serial Number 
Name 
Date 

Group { 2 Check 

Wassermann 
R. B. C.  1 .  
W . B . C .  1. 
Differential 1. 
Hb. 1. 
Hem. 1. 
W. B. So. Gr. 
P1. Sp. Gr. 
PI. Proteins 
Container 
Amount of Blood Taken 
Anticoagulant 
Intended Recipient 
Relation of Don. to Rec. 
Hemolysis in Sample C’ m e n  
P1. K. 1. 2. 
P1. Na 1. 2. 
Culture 
Blood Used 
PH of Blood 1. 2. 
Reaction of Donor to Phlebotomy 
Other Investigations 

f 1 Immediate 

3 Crossmatch 

Serial Number 
Name 
Date 
Group 
Age of Blood 
Diagnosis 
Amount of Blood Given 
R. B. C. 1. 

2. 
W. B. C. 1. 

2. 
Diff ereiitial 

Hb. 1. 
2. 

Platelets 1. 
2. 

Hem. 1. 
2. 

P1. Sp. Gr. 1. 
2. 

P1. Proteins 1. 
2. 

W.B.K.  1. 
2. 

P1. K. 1. 
2. 

Cell K 1. 
2. 

Unit 
Age 

3 .  
4. 
3 .  
4. 

3.  
4. 
3.  
4. 
3.  
4. 
3. 
4. 
3.  
4. 
3.  
4. 
3.  
4. 
3. 
4. 

Oscillograph Tracing 
Visual 
Film 

Febrile 
Afebrile 

Course on preceding days 

Temperature immediately before transfusion 
Reaction 

Jaundice Hematuria Temp. alone 
Rash Hemoglobinuria Temp. with chill. 
Shock Petechiae Chilliness without 
Nausea Vomiting temperature 
Convulsion Back pain 

-~ 

Remarks 
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Re j a o t e a  

85 6 * 2 4  
33 5 93.76 

328 
71 

2. 

32 
ZL 

8.0 
,e 

91*8 
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Tabla 39 

The di&tr ibut ion  of t h e  types  was a s  follows: 

Lnd i c a t  ions Nunrber Per Cun t 

Heraorrlnage 24 

.Ax ondary anesnia 

Blood aysorasias 

57 

88 

To t a l  
L_ 

eoo 

6.0 

14.2 

8.8 

35.5 

17.7 

99.8 

Transfus ion  S e t  ~ l i  

The bloous on which s t u d i e s  were aade ere given in 

sets pmpared By the b l o o d  banK staff, in the presence of 

or given by s a c  i-nelzlber of the u n i t  and f o l l o x ~ d  up by 

the S B U ~  i n d i v i a u a l .  

gost of the t r a n s f u s i o n s  given i n  the oper3 t ing  FQOM 

were given a f t e r  pselimtmiry straining, with t he  operu t ing  

morn s e t s ,  Khen the bank bacaim sore a c t i v e  and a311 bloods 

could n o t  be given by thfl bank s t a f f ,  the  bloods w?re s i g n s d  

for by t h e  in te rne  afzu g i w n  w i t h  ward sets, 

The d i s t t i b u t i o n  of s e t s  u m d  BLSW as P o l l o w ~ :  
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Tota l  

I 219 64. r 
111 2 7 b 7  

30 7 .b 

40 10.0 
31*11.. - 
400 OYbO 
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C&GrnR v 
Part  v 

Reacttionrs 

There were s ixty  reactions I n  t h e  f i rs t  faup hundred 

transfusions, f i f t e e n  per cent . 
T h e m  wbre no f a t a l  a c c l a a n t a ,  no hemolyt ic  crises ,  

no p r o l o n p d  r i m s  in temperature and only s i x  ce.se8 h l c h  

bladder and a purulent draining f i e t u l a  from the  b ladder  

through the Eibdominal wall. Twenty minutes a f t o r  a trans- 

fusion of" 400 @c. of blood he felt sudaanly f a i n t ,  with a 

feel ing o f  $rest weight on h i s  a h e s t ;  very l i t t l e  p i n .  kiis 

pulse  dropped t o  forty per  minu t s ,  and an electrocardogram 

taken f i v e  mlnutsa  a f t e r  t h e  onset  of difficulty ahowed a 

col~lplets heart block. He recmersd. 
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Per aont 

6.1% 

2.0 

3.7 

1.3 

2.5 

1.0 

. 15 
I 

14. €35$ 

1 - 2  4.20 

2 - 3  

3+* 

1.83 

0.77 

65.3 

3u L3 El.? 
A B  xv -5- 

60 
8.9 

z m  
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67.1 pes sent 
6 3 . 2  per cen t  

1.02'75 
7.02 Gm. per c s n t  
17.2 mg. per cent  
196.0 El&:* per cent  

0.08 w. per c a n t  
0.01 mg* per cent  
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25" 
83" * 

Table  45 
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Table 44 

1*4 - 2.0 

2.1 - 3*0 
3.1 - 4.0 

1 hour 24 hours 

4.1 - 5.Q -l..o #'G -1.4 $ 

,Itat 24 hours; Atat 24 hours  

1 3.2. 7 12.7 10.0 8.0 

15.0 19.0 16.0 10.0 

5 and 6 

7 ana 8 

13.0 13.0 10.0 10.0 

20.0 20.0 11.0 11.0 

23.0 13.0 6.0 6.8 

12.0 7 . 0  12,O 16.0 

12 13.0 6.6 5.0 8.0 

* There were t oo  f s ~  tr tmsfudons  gimn t o  p a t i e n t s  a i t h  
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V l I i  s p e c i f i c  Gravity. 

Protala 116 6.88 6.33 6.30 6.47 ern. par 
cant 
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f 

2 

3 

4 

5 

6 

7 

8 

9 

2-4.7 

63.7 

69.6 

93.2 

96. 5 

311.6 

fl0.Q 

f2P.0 

117 0 

379.0 

364.0 

353.5 

3sc*7 

345.9 

340.0 

342.l 

341 * 0 

334.0 

342.0 

33P . 8 

322.8 

3313.5 

339.7 

327 . 1 



A 2dBXf TYPE OF FLASK DEYIGl4ED TO G I V E  THE 

FACE EETWEHJ THE CELLS AND PLASlVlA 
UIKIEdAL PRACTICAL DIM5ETFR OF THE INTER- 

F igure  19 

Approximate d i m e n s i c a s :  Height  22 cm. Base 
wia th  1% GEL. Neck And. w & . i s t  3.5 em. Width 
of  t o p  bulb 9 ea. Cagacitg: Top 230 cc. 
Narrow waist 70 cc.  Bottom 300 c c .  T o t a l  
600 cc. 



Top row, left to r i g h t  (1) small Baxter Transfuso-vac,  
( 2 )  l e rge  Baxter Trmsfuso-vac ,  ( 3 )  "DumbellTt flask, 
( 4 )  wide mouthed 1000 cc. j a r ,  ( 5 )  wide rilouthed 500 cc, 
Fot tom row, (1) 500 cc. Erlenmeyer flask, ( 2 )  750 cc. 
Erlenmeyer, (3 )  1000 CC. Erlenmeyer, ( 4 )  1000 cc, 
Florence f l a s k ,  ( 5 )  750 cc. Florence,  ( 6 )  500 cc. 
Florence. 
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con c l u s  ion h3 
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34 

58 

18 

76 

1_ 
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a t  lmst  blood storex3 f o r  f o r t y - e i g h t  hours; or L e s ~ ,  
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PROPOSED BLOOD BANK FLOOR PLAN 

W 0 R KROOM 1 -2 
c - r  

BANK 

,I UM 

m 

This  p l a n  c o n s i s t s  of two u n i t s .  One c o n t a i n s  t h e  
bank, workroom, and donoriun and i t  should be cen- 
t r a l l y  l o c a t e d  i n  the  h o s p i t a l .  The o t h e r ,  w i t h  six 
c u b i c l e s  and benches, need n o t  be imilediately ad- 
j acen t  t o  t h e  c e n t r a l  u n i t  but should be used f o r  
t h e  "blood bank c l i n i c T T  where l a rge  *umbers of 
donors a re  handled. 



* Ruersirsn t r s r i s ln t ion ,  
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LOO 

113, 

320,  
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136. 

3.37 0 

138, 

aao * 

144. 
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1.84 . 

187 . 

183, 

3.294, 



2.00 
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$07 0 

EO8 0 

2x0. 
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227 0 

228,  

E30 , 

831 , 

232, 
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2440 
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248. 
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853. 

Z b l c  

256, 

2%. 

257 



264, 
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272, 
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280. 

502,  

$95. 

204, 

297 * 

.me 



333, 

303. 

30 2 . 
503, 

904" 

305, 

$09, 
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953 a 

354. 

3613 * 
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385, 

3ef3 

387 * 

98E? 

3940 






